INTRODUCTION
One of the leading causes of disability and death among patients sustaining trauma is traumatic brain injury. The level of disability can be minimised by timely assessment and administration of care, utilising grading systems and by following standard guidelines. 1 Early indicators or predictors of outcome after head injury can affect clinical decision making and the choice of case-specific approaches to rehabilitation. 2 The Glasgow coma score (GCS) is the standard scoring system used globally in emergency departments as an objective indicator to assess the neurological status of patients with traumatic brain injury. 3 It has been frequently used as one of the most important predictors of outcome after traumatic brain injury. A score less than or equal to 8 is the traditional criterion for differentiating between severe and moderate to mild head injury, and patients' management is frequently dependent on this initial classification. 4 The Glasgow outcome scale is used to objectively assess patients recovering from head injury and divide them into groups, which allows a standardized description of recovery. The assessment is divided into 5 categories which give a prediction of long term course of rehabilitation and recovery. 5 Persisting disability after brain damage usually comprises both mental and physical handicap. The mental component is often the more important in contributing to overall social disability. Lack of an objective scale leads to vague and over-optimistic estimates of outcome, which obscure the ultimate results of early management. A five-point scale is described death, persistent vegetative state, severe disability, moderate disability, and good recovery. 5 The early prediction of outcome after traumatic brain injury (TBI) is important for several purposes, but no prognostic models have yet been developed with proven efficacy across different settings. 6 Although the GCS has been previously demonstrated to predict mortality, efficacy in prediction of functional outcome has not been established. 7 In this study we intend to assess the Glasgow outcome score of patients recovering from traumatic head injury and analyze whether it correlates with the initial Glasgow coma score. By doing this, we will be evaluating the use of Glasgow coma score in predicting recovery of patients with head injury.
Aims and Objectives of the study, a) To assess the utility of Glasgow outcome score of patients recovering from traumatic head injury. b) To correlate the Glasgow outcome score with the Glasgow coma score of the patient. c) To evaluate the use of Glasgow coma score in predicting the outcome of patients recovering from head injury.
METHODS
Patients with traumatic brain injury, admitted in SDM College of Medical Sciences and Hospital, Dharwad, Karnataka, India were included in the study. The study period was 6 months and a total of 82 cases were included in the study. Written informed consent was taken from the patients or patients' relatives for inclusion in the study. Patients younger than 18 years of age were excluded from the study. Patients with other injuries like long bone fractures, blunt or penetrating injuries of chest or abdomen were also excluded from the study. Patients referred from other centers more than 24 hours following injury were also not included in the study.
The Glasgow coma score was assessed for every patient included in the study as mentioned in Table 1 . This was done at the time of initial assessment on admission, at 6 hours and at 12 hours interval. The Glasgow outcome score was assessed by a questionnaire to the patients in the study. The scores are assessed and allocated at day 7, and day 28 following the head injury. The assessment questionnaire was administered in person if the patient was still admitted in the hospital or by a telephonic interview if the patient had been discharged. The Glasgow outcome score was assessed as per Table 2 . Low disability Light damage with minor neurological and physiological deficits 5
The data was compiled using the data compilation form. The initial Glasgow coma score was compared with the Glasgow outcome score of the patients and the values were correlated using standard statistical methodology 
RESULTS
This study was conducted in a tertiary care centre which caters to a mixed population i.e. from urban as well as rural area. As our hospital is located close to the National Highway, RTA cases form a major portion of the trauma case load in the hospital. Among our study subjects, 58 head injury cases were result of RTA while 19 were due to fall and 5 from other causes.
40.2% cases belonged to middle age i.e. 31 -50 yrs while 18.3% were of geriatric age (>60 years). 87.8% cases were male.
GCS was assessed on admission, at 6 hours and 12 hours as shown in Table 3 . On admission 65 patients had a GCS ≥13, 8 patients had GCS 9-12 while 9 had a score ≤8. Among those with minor head injury on admission (GCS ≥13), majority had a score of 15. Two patients with a score of 13 and 1 patient with a score of 14 improved after 6 hours of treatment to achieve a score of 15. Among 8 patients with moderate head injury on admission, 2 patients deteriorated from GCS 12 to GCS 10 after 6 hours. 4 patients with GCS 9 at 6 hours improved to GCS 10 after 12 hours. Thereby after 12 hours, the 8 patients continued to remain in the moderate head injury category (GCS 9-12).
Among 9 patients with severe head injury on admission (GCS ≤8), 3 patients deteriorated from a GCS 4 on admission to GCS 3 after 6 hours and continued in the same condition even after 12 hours. Only 1 patient improved from GCS 7 to GCS 8 at 6 hours. But, the total number of patients in severe head injury category continued to remain constant at 9. GOS was measured on 7 th and 28 th day following head injury. The assessment questionnaire was administered in person if the patient was still admitted in the hospital or by a telephonic interview if the patient had been discharged. A total of 78 patients were assessed as shown in Table 4 . Among the 4 patients who were not assessed, 3 had got discharged against medical advice while incorrect contact details were given by 1 patient.
On day 7, 3 patients had GOS 1 while it increased to 6 patients by day 28. 11 patients had GOS 5 on day 7 which increased to 55 patients by day 28. Majority patients saw improvement in GOS on day 28 as compared to day 7. There was statistically significant positive correlation between GCS recorded on admission with GOS recorded on day 7 (r= 6.19) and GOS recorded on day 28 (r= 5.77) as shown in Figure 1 and Figure 2 respectively.
Positive Correlation was also seen between GCS recorded at 6 hours with GOS recorded on day 7 (r= 6.2) and GOS recorded on day 28 (r= 5.6).
Similar positive Correlation was also seen between GCS recorded at 12 hours with GOS recorded on day 7 (r= 6.06) and GOS recorded on day 28 (r= 5.55).
DISCUSSION
The Glasgow coma scale (GCS) is routinely used in the acute care setting after traumatic brain injury to guide decisions in triage, based on its ability to predict morbidity and mortality. The best assessment of the neurological status at admission is by the Glasgow Come Scale. Although the GCS has been previously demonstrated to predict mortality, its efficacy in prediction of functional outcome has not been widely accepted. Determining the functional outcome of patients suffering from traumatic brain injury remains uncertain. The Glasgow outcome score can be used as an objective assessment for the patient's recovery following the traumatic brain injury.
In our study we assessed the GCS of patients with head injury at admission and at 6 and 12 hours. The GOS was assessed at 7 and 28 days following trauma. We attempted to correlate the GCS of the patients with the GOS, thereby evaluating the ability of the GCS as a prognostic indicator in predicting the functional outcome of these patients.
In our study we concluded that there was a statistically significant correlation between the GCS recorded at admission and at 6 hours and the GOS at day 7 and 28 following the trauma. Patients with a GCS of >10 at presentation had a good prognosis and recovered with no residual deficits. A GCS of <4 had a poor prognosis. Six deaths occurred during the course of the study. All these patients had GCS <7 at presentation which further reiterates the prognostic ability of GCS.
One of the main limitations of this study is the relatively small sample size and the fewer number of patients in the group of GCS 6 to 10. This may be significant, as higher number of these patients usually may require surgical intervention. Another important limitation of our study is that patients with injuries involving other systems have been excluded. Other injuries may be fatal or responsible for morbidity that the patients may experience. As the number of patients presenting with isolated traumatic brain injuries are fewer, this must be taken into account. Patients in the extremes of age groups are at an increased risk and must be considered accordingly.
In a study by Bastos et al, GCS was used to evaluate the outcome in patients with traumatic brain injury in ICU. [12] The results were similar to our study where patients with GCS <4 at admission had a poor prognosis. In another study by Pal J et al, patients with GCS <9 were observed to have a poor prognosis. However it was a retrospective study and patients with polytrauma were included in the study. So deaths and poor outcome in the study could be attributed to other causes also. 13 A study conducted by Udekwu P showed a good correlation existed between GCS score at admission (or pre-resuscitation) and functional outcome, as determined by rank correlation coefficients, whereas mortality falls steeply between a GCS score of 3 and a GCS score of 7 followed by a shallow fall which is similar to the findings in our study. 14 Zafonte RD studied the relationship between Glasgow coma scale and functional outcome. The correlation analysis revealed only modest, but statistically significant, relationships between initial and lowest GCS scores and outcome variables. They concluded that GCS as a single variable may have limited value as a predictor of functional outcome. Hence in our study we have used GOS to assess the outcome and correlated it with GCS. 15 GOS score has been found to be reliable and in some cases better predictor of disability as indicated by the study done by Pettigrew LE. The conclusion of the study states that Assignment of GOS scores based on information obtained using a structured interview format provides a more comprehensive assessment of disability than using the DRS (disability rating scale) or the ADL index (Barthel activities of daily living index). 16 The simplicity and validity of GCS has gained it wide acceptance. Apart from the neurological assessment at admission the added benefit of a prognostic value certainly increases its value. Although it has its pitfalls with inter observer reliability no other scoring system has been able to replace GCS in the acute setting of traumatic brain injury. GOS has also proved itself over time as a reliable tool for assessing the recovery in patients of traumatic brain injuries.
CONCLUSION
In conclusion we can say GCS may be used as a tool to stratify risk, prognosis and neurological recovery in patients with traumatic brain injury. However as the study has not included patients with other injuries we would like to exercise a word of caution as patients with polytrauma may have prolonged morbidity and higher mortality than those with isolated traumatic brain injuries. Hence a complete assessment and evaluation of the patient must be done before stratifying the risk.
